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Background: The association of stress, distress, and coping behaviors with
periodontal disease was assessed.
Methods: A cross-sectional study of 1,426 subjects between the ages of 25
and 74 years in Erie County, New York, was carried out to assess these relation-
ships. Subjects were asked to complete a set of 5 psychosocial questionnaires
which measure psychological traits and attitudes including discrete life events
and their impact; chronic stress or daily strains; distress; coping styles and
strategies; and hassles and uplifts. Clinical assessment of supragingival plaque,
gingival bleeding, subgingival calculus, probing depth, clinical attachment level
(CAL) and radiographic alveolar crestal height (ACH) was performed, and 8
putative bacterial pathogens from the subgingival flora measured.
Results: Reliability of subjects’ responses and internal consistencies of all the
subscales on the instruments used were high, with Cronbach’s alpha ranging
from 0.88 for financial strain to 0.99 for job strain, uplifts, and hassles. Logistic
regression analysis indicated that, of all the daily strains investigated, only finan-
cial strain was significantly associated with greater attachment and alveolar
bone loss (odds ratio, OR = 1.70, 95% CI = 1.09 to 2.65 and OR = 1.68, 95% CI
= 1.20 to 2.37, respectively) after adjusting for age, gender, and cigarette smok-
ing. When coping behaviors were evaluated, it was found that those with more
financial strain who were high emotion-focused copers (a form of inadequate
coping) had a higher risk of having more severe attachment loss (OR = 2.24,
95% CI = 1.15 to 4.38) and alveolar bone loss (OR = 1.91, 95% CI = 1.15 to
3.17) than those with low levels of financial strain within the same coping group,
after adjustment for age, gender, and cigarette smoking. Similar results were
found among the low problem-focused copers for AL (OR = 2.21, 95% CI = 1.11
to 4.38) and ACH (OR = 2.12, 95% CI = 1.28 to 3.51). However, subjects with
high levels of financial strain who reported high levels of problem-based coping
(considered adequate or good coping) had no more periodontal disease than
those with low levels of financial strain, suggesting that the effects of stress on
periodontal disease can be moderated by adequate coping behaviors. 
Conclusions: We find that psychosocial measures of stress associated with
financial strain and distress manifest as depression, are significant risk indicators
for more severe periodontal disease in adults in an age-adjusted model in which
gender (male), smoking, diabetes mellitus, B. forsythus, and P. gingivalis are
also significant risk indicators. Of considerable interest is the fact that adequate
coping behaviors as evidenced by high levels of problem-based coping, may
reduce the stress-associated risk. Further studies also are needed to help estab-
lish the time course of stress, distress, and inadequate coping with respect to the
onset and progression of periodontal disease, and the mechanisms that explain
this association. J Periodontol 1999;70: 711-723.
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bacteria. Analysis of sys-
temic and microbial factors
in epidemiological studies
points to several risk factors
as strongly associated with
periodontitis.1,2 Periodontal
risk factors include age,
gender, cigarette smok-




The possible role of
mental and psychosocial
entities in oral diseases has
become the subject of sev-
eral case control studies.
Morse and coworkers23
suggested from a study of
12 subjects that different
bacteria levels were found
under stress and relaxation
conditions, which supports
the concept that stress
may contribute to dental
caries and relaxation may
have an anti-caries effect.
The relationship between
increased work stress and
poor oral health status was
also reported by Marcenes
and Sheiham.24 Green et
al.25 also studied periodontal
disease as a function of life
event stress and suggested a
relationship between stres-
sors and periodontal disease.
Freeman and Goss26 sug-
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gested that periodontal disease may be related to psy-
chological factors which affect reactions to stressful life
events. A recent report on a subsample of our Erie
County risk assessment study population demonstrated,
in an exploratory analysis of 71 cases and 77 controls,
that periodontal disease subjects scored higher on levels
of depression than the control group.27 The limitation of
these studies is their small sample size which does not
allow for adequate adjustment for possible confounding
factors such as age, gender, and smoking.
Although the relationships between certain systemic
diseases and the occurrence of stressful life events, per-
sonality, and coping strategies used by individuals have
been studied for many years, there have been no
reported studies of the effects of these psychosocial
factors on oral and periodontal diseases in a large pop-
ulation which would allow for analysis of possible con-
founding factors such as age, gender, smoking, and
dental care. The aim of this study was to investigate the
relationship of periodontal disease to stress, distress,
and coping in a large population-based sample of
adults. Stress was measured by questionnaires relating
to major life events, daily role strains, and hassles and
uplifts; distress was measured by a patient symptoms
inventory; and coping behavior was measured by a
coping scale. 
Study Population and Methods
This study is part of the Erie County Study, designed to
determine risk factors for periodontal disease. The study
population has been described previously,16,18 as has
the reliability of the clinical measures.28 Briefly, a total
of 1,426 subjects (741 females and 685 males),
between ages 25 and 74, were included using 3 sources
of recruitment: 1) subjects from Erie County and
Buffalo census tract data to help ensure a distribution of
subjects with various socioeconomic characteristics; 2)
subjects who presented for treatment at the State
University of New York at Buffalo, School of Dental
Medicine; and 3) respondents to advertisements in local
newspapers for volunteers for a dental study. The latter
2 sources were used to ensure that there were equal
numbers of subjects at each decade by age, from 25 to
74 years, resulting in approximately equal numbers of
subjects in each of 5 age decades. Rather than popula-
tion representation, the main objective of this cross-sec-
tional sample was to display a broad variation in
periodontal disease severity and in potential risk factors
to assess the relationship between explanatory and out-
come variables. Accordingly, the study sample included
a wide range of periodontal disease severity defined by
different levels of attachment loss and different levels of
interproximal alveolar bone loss. For some of the analy-
ses, subjects with no attachment loss or radiographic
alveolar crestal loss were regarded as controls and
those with definite attachment loss and radiographic
alveolar crestal loss were considered as cases, thereby
allowing the estimation of odds ratios as a measure-
ment of relative risk.
The study was explained to prospective participants
and all subjects in the study signed a State University of
New York at Buffalo approved informed consent form
as well as completed a demographic health-smoking
questionnaire prior to clinical examination. The demo-
graphic and socioeconomic variables examined
included age, gender, years of education, habits, med-
ical and dental history, and household income.
Clinical examination included supragingival plaque
and gingival bleeding measurements. Also, probing
depth (PD) and clinical attachment level (CAL) at 6
sites on all teeth in the dentition were assessed.16 Mean
attachment loss (CAL) and radiographic alveolar crestal
height (ACH) were also evaluated for each subject. As
described in the previous reports,16,18 CAL was strati-
fied into 5 ordered categories: healthy (0 to 1 mm
CAL), low (1.1 to 2.0 mm), moderate (2.1 to 3.0 mm),
high (3.1 to 4.0 mm) and severe (4.1 to 8.0 mm).
Alveolar crestal height (ACH), or alternately termed
bone loss (ABL) as depicted in Figure 1, was catego-
rized into healthy (0.4 to 1.9 mm ACH), low (2.0 to 2.9
mm), moderate (3.0 to 3.9 mm), and severe (≥4.0
mm). Both CAL and ACH were utilized to define peri-
odontal disease severity. After training and calibration of
examiners, the mean intra-examiner variance for CAL
was 0.32 mm.28 The average error (standard deviation
of duplicate measurements) of interproximal alveolar
crestal bone height measurements (ACH) using a com-
puterized methodology for training and calibration of
image analyzers developed by Hausmann and cowork-
ers29 was 0.16 mm.
For measurement of the subgingival flora, subgingi-
val plaque samples were taken from a total of 6 maxil-
lary and 6 mandibular teeth using the paper point
technique.30 The maxillary and mandibular samples
were pooled separately and each of these 2 pooled
samples then assayed using immunofluorescence
microscopy for the following microorganisms:
Actinobacillus actinomycetemcomitans, Bacteroides
forsythus, Campylobacter rectus, Capnocytophaga
species, Eubacterium saburreum, Fusobacterium
nucleatum, Porphyromonas gingivalis, and Prevotella
intermedia.30,31
A self-reported smoking history was coded and
quantified as a composite value of the number of packs
of cigarettes smoked per day multiplied by number of
years smoked; i.e., the number of packyears (pkyr).16
Subjects also were categorized into those who never
smoked, occasional or very light smokers (>0 to 5.2
pkyr), light smokers (5.3 to 15.0 pkyr), moderate
smokers (15.1 to 30.0 pkyr) and heavy smokers (30.1
to 150.0 pkyr).
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After all oral and clinical examinations were com-
pleted, subjects were given a set of psychosocial ques-
tionnaires which were completed in a private setting in
the clinic. Professional staff were available to answer
questions. Subjects were assured that their answers
would be held in the strictest confidence to help encour-
age complete and truthful self-reporting. These psy-
chosocial measures included the following 5
instruments: The Life Event Scale32 which evaluates life
events, including their perceived controllability and
impact in the following categories: personal relation-
ships (7 items), childbirth (8 items), work (9 items),
finances (8 items), health and illness (7 items), crime
and legal matters (8 items), residential and household
events (7 items), and education (5 items). The second
instrument was the Measures of Chronic Stress (Daily
Strains) adapted from the Problems of Everyday Living
Scale of Pearlin and Schooler.33 This scale assesses
chronic stressors associated with the central roles peo-
ple occupy in life: spouse, parent, worker, and financial
manager. We used 80 of the original 84 items for our
study. The third scale was Measures of Distress, the
Brief Symptom Inventory (BSI) of Derogatis and
Spencer.34 This is a 53-item, self-report psychometric
instrument with well-established reliability and validity
and is based on the Hopkins-Symptom Checklist 90-
revised (SCL-90-R). Psychological and somatic symp-
tom patterns are assessed along the following 9
symptom dimensions: somatization (7 items), obses-
sive-compulsive (6 items), interpersonal sensitivity (4
items), depression (6 items), anxiety (6 items), hostility
(5 items), phobic anxiety (5 items), paranoid ideation
(5 items), and psychoticism (5 items). The fourth
instrument used was Coping Styles and Strategies
which includes 60 items to measure the ways in which
individuals attempt to face, reduce, or master the chal-
lenge presented by stressful experiences.35 Twenty
items each measure aspects of problem-focused coping
and of emotion-focused coping, while 12 items mea-
sure coping responses that can be described as less
productive or less useful ways of coping. Finally,
Hassles and Uplifts measures how much things annoy,
bother, satisfy, or are joyful to an individual in day-to-
day life.36 Subscales that were included in this instru-
ment are general hassles and uplifts (49 items were
used for each subscale), and health hassles and health
uplifts (5 items for each subscale). Respondents were
asked to report on a various pointing scale, depending
on which instruments, how many life events or how
much impact, control, discomfort, uplifts, or hassles
they had experienced to each of the items. Scores were
calculated accordingly for each subject to determine the
level of symptomology. The higher the score on a mea-
sure, the worse the trait; e.g., in BSI, the higher the
score, the greater the feelings of distress.
Statistical Analysis
We assessed the validity of the collected psychosocial
data from our study population to the hypothetical fac-
tor structures and internal consistency of items within
each subscale or individual psychosocial instrument.
Factor analysis with varimax rotation technique and
Cronbach’s alpha were utilized accordingly for these
purposes.37,38 Analysis of covariance was employed to
examine the differences in all psychosocial scores of
each subscale between various levels of attachment and
independently for each level of alveolar bone loss after
adjusting for gender and other known risk factors such
as age and cigarette smoking. Finally, ordinal logistic
regression models were used to measure the associa-
tion of the outcome variables, namely clinical attach-
ment loss (CAL) and interproximal alveolar crestal bone
height (ACH), and other explanatory variables which
included age, gender, race, education, smoking, subgin-
gival microorganisms, occupational hazards, systemic
diseases, and psychosocial factors. Three systemic dis-
eases (diabetes, allergy, and anemia), which were iden-
tified as significant risk indicators for CAL in the
previous report,16 were introduced into the logistic
model. Those variables with a significance level of 0.10
or less were entered into the model in a stepwise
approach. We then used the study group median to
stratify the subjects into “high” and “low” emotion-
focused copers, and problem-focused copers. Further
regression analysis was performed to assess the associ-
ation between severity of CAL and ACH, and daily
strains of individuals reporting “high” and “low” emo-
tion-focused or problem-focused coping behaviors.
Clinical attachment levels were dichotomized into 2
groups: healthy/low and high/severe, whereas alveolar
crestal heights were dichotomized by combining healthy
and low ACH, and the moderate and severe ACH. Odds
ratios (OR) and the corresponding 95% confidence
intervals (CI) were also calculated.
RESULTS
A total of 1,426 subjects (741 females and 685 males),
predominantly Caucasian, between the ages of 25 and
74 years, participated in this study (Table 1). Sixty-five
subjects did not have a measurement of alveolar bone
loss and thus were excluded from the analysis in
assessing the risk of ACH. There were slightly more
females than males (52% versus 48%), and a high pro-
portion of subjects completed college, although the
yearly household income was low (<$30,000; Table 1).
Table 2 shows the number of psychosocial items in
subscales comprising the Daily Strains and Coping
questionnaires, and the results of internal consistency of
those items within each subscale and instrument. There
were a total of 80 items for Daily Strain: 19 for job, 5 for
financial, 16 for spouse, 7 for being single, and 33 for
children. Coping Styles and Strategies included prob-
lem-focused coping and emotion-focused coping (20
items each), and less effective or bad coping (12
items). Nine subscales were formed from 49 items of
Brief Symptom Inventory (Table 3), whereas 49 items
each were used for the 2 subscales of the Uplifts and
Hassles instrument (Table 4). Besides the financial
strain, which had a Cronbach coefficient of 0.88, all
other subscales of Daily Strain and Coping instruments
had coefficients over 0.93 (Table 2). Similarly, high
Cronbach coefficients were recored for all the subscales
in the Brief Symptom Inventory and Uplifts and Hassles
questionnaire (Table 4).
Factor analysis using varimax rotation was carried
out to further assess goodness of fit of data to the origi-
nal or hypothetical factor (or subscale) structures (data
not shown). The loadings (analogs to correction coeffi-
cients) of Daily Strain items on most of the factors were
reasonably high, showing that the related items in each
subscale cluster together. The exception were the items
related to strain of being single, where the items were
clustered, but with lower coefficients. The patterns of
relationship of BSI and Coping Style items showed that
they clustered together with good correlation.
The mean psychosocial scores of each of the sub-
scales after adjusting for the effects of age, gender, and
smoking are shown for different severities of attachment
loss in Table 5, and levels of bone loss in Table 6.
Subjects who suffered more severe CAL and ACH had
higher job and financial strain scores than the predomi-
nantly healthy subjects. The differences, however, were
statistically significant only for those with moderate CAL
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Table 2.
Cronbach Coefficient for Daily Strain 
and Coping Variables 





Being single 7 0.9800
Children 33 0.9844






Cronbach Coefficient for Brief Symptom
Inventory (BSI) Variables 
BSI N Items Cronbach α
Anxiety 6 0.9315
Somatization 7 0.9526
Interpersonal sensitivity 4 0.9194
Psychoticism 5 0.9178
Paranoid ideation 5 0.9179
Depression 6 0.9403
Hostility 5 0.9213
Phobic anxiety 5 0.9491
Obsessive-compulsive 6 0.9307
Table 4.
Cronbach Coefficient for Uplifts 
and Hassles Variables 
Variables N Items Cronbach α
Uplifts 49 0.9867
Hassles 49 0.9895
Health uplifts 4 0.8913




Attachment Loss Alveolar Bone Loss
Subjects 1,426 1,361









High school 41.1 41.6
College 58.9 58.4
Income (%)
< $30,000 56.7 57.2
≥ $30,000 43.3 42.8
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and financial strain (P = 0.006, adjusted for multiple
comparisons). Post hoc tests indicated that subjects
with moderate CAL had a mean financial strain score of
1.94. This is compared to subjects with low levels of
alveolar crestal height loss, who had a mean financial
strain score of 1.66. Furthermore, those with high finan-
cial strain and severe CAL had a mean financial strain
score of 1.98 (P ≤ 0.008). Healthy subjects, defined by
their low levels of ACH, also had significantly lower
financial strain scores than those in low and moderate
ACH groups, P ≤ 0.009. This trend of differences was
reversed for the scores of children strain and the strain
of being single for both CAL and ACH.
Regardless of the styles of coping be-havior, peri-
odontally healthy individuals seemed to have higher
coping scores than others in groups showing greater
attachment or alveolar bone loss. Although tests using
contrast weights for linear trends did not show a signifi-
cant relationship, subjects with low levels of CAL had
significantly higher mean problem-focused coping
scores (13.52 ± 0.13) than those with moderate or
severe CAL (12.97 ± 0.014, 12.78 ± 0.29, respec-
tively). Similar results were also found for the emotion-
focused coping scores. These differences were also
observed when alveolar crestal height was used as the
measure of periodontal disease. Healthy subjects seem-
Table 5.
Adjusted Psychosocial Scores (Mean ± SE) by Severity of Attachment Loss
Psychological Scale Attachment Loss
Healthy Low Moderate High Severe
Life Events
Number of events 2.33 ± 0.32 2.76 ± 0.11 2.59 ± 0.12 2.23 ± 0.21 2.11 ± 0.25
Control ratings 0.26 ± 0.03 0.25 ± 0.01 0.25 ± 0.01 0.22 ± 0.02 0.24 ± 0.02
Impact ratings 0.24 ± 0.02 0.24 ± 0.01 0.23 ± 0.01 0.21 ± 0.01 0.21 ± 0.02
Daily Strains
Job strain 2.12 ± 0.05 2.09 ± 0.02 2.16 ± 0.02 2.09 ± 0.05 2.22 ± 0.05
Financial strain* 1.66 ± 0.09 1.83 ± 0.03 1.94 ± 0.04 1.98 ± 0.06 1.98 ± 0.07
Spouse strain 1.90 ± 0.09 1.87 ± 0.03 1.99 ± 0.03 1.93 ± 0.06 1.85 ± 0.07
Being single strain 1.96 ± 0.12 1.87 ± 0.04 1.81 ± 0.04 1.71 ± 0.07 1.61 ± 0.09
Children strain* 1.79 ± 0.08 1.90 ± 0.03 1.86 ± 0.03 1.93 ± 0.05 1.70 ± 0.06
Role strain composite* 1.89 ± 0.05 1.91 ± 0.02 1.98 ± 0.02 1.95 ± 0.03 1.89 ± 0.04
Hassles and Uplifts
Hassles 0.51 ± 0.06 0.55 ± 0.02 0.50 ± 0.02 0.59 ± 0.04 0.50 ± 0.05
Health hassles 0.62 ± 0.09 0.64 ± 0.03 0.57 ± 0.03 0.66 ± 0.06 0.60 ± 0.07
Uplifts 0.84 ± 0.07 0.84 ± 0.03 0.86 ± 0.03 0.89 ± 0.05 0.89 ± 0.06
Health uplifts 1.12 ± 0.12 1.14 ± 0.04 1.09 ± 0.05 1.05 ± 0.08 1.13 ± 0.10
Brief Symptom Inventory
Anxiety 0.38 ± 0.07 0.51 ± 0.02 0.46 ± 0.03 0.42 ± 0.05 0.52 ± 0.05
Somatization 0.25 ± 0.05 0.32 ± 0.02 0.28 ± 0.02 0.28 ± 0.03 0.28 ± 0.04
Interpersonal sensitivity 0.64 ± 0.08 0.56 ± 0.03 0.49 ± 0.03 0.44 ± 0.05 0.55 ± 0.06
Psychoticism 0.25 ± 0.06 0.31 ± 0.02 0.29 ± 0.02 0.27 ± 0.04 0.32 ± 0.04
Paranoid ideation 0.57 ± 0.08 0.55 ± 0.03 0.52 ± 0.03 0.50 ± 0.05 0.56 ± 0.06
Depression 0.30 ± 0.08 0.47 ± 0.03 0.44 ± 0.03 0.46 ± 0.05 0.46 ± 0.06
Hostility 0.37 ± 0.06 0.44 ± 0.02 0.43 ± 0.02 0.49 ± 0.04 0.48 ± 0.05
Phobic anxiety 0.16 ± 0.05 0.18 ± 0.02 0.18 ± 0.02 0.16 ± 0.03 0.19 ± 0.04
Obsessive-compulsive 0.78 ± 0.08 0.77 ± 0.03 0.70 ± 0.03 0.62 ± 0.05 0.72 ± 0.06
Coping
Problem-focused coping* 13.27 ± 0.37 13.52 ± 0.13 12.97 ± 0.14 13.31 ± 0.25 12.78 ± 0.29
Emotion-focused coping* 11.92 ± 0.30 12.34 ± 0.11 11.87 ± 0.12 11.90 ± 0.20 11.76 ± 0.24
Less effective strategies 5.92 ± 0.17 6.09 ± 0.06 5.85 ± 0.06 6.06 ± 0.11 5.86 ± 0.13
* Statistically significant differences in mean psychosocial scores between various severities of attachment loss, P ≤0.05, ANCOVA.
ed to have a greater number of life events, more control
of what happened to them, but a greater degree of nega-
tive impact. How-ever, the differences were not statisti-
cally significant when compared to other groups when
either clinical attachment level or alveolar crestal height
were used as measures of periodontal disease.
Subjects at all levels of CAL and ACH had similar
psychosocial scores in all of the subscales of Hassles
and Uplifts. Although subjects with severe CAL exhib-
ited higher scores than healthy individuals in anxiety,
somatization, psychoticism, depression, hostility, and
phobic anxiety of the BSI, the adjusted mean differ-





and BSI were also
recorded when ACH
was measured, and
are displayed in Table
6.




cial variables and pos-
sible confounding or
co-risk factors are
shown in Table 7.
From this analysis it





strain (OR = 1.37, 95%
confidence interval, CI
= 1.04 to 1.81) and
depression (OR =
1.51, 95% CI = 1.02 to
2.22). Less attach-
ment loss was associ-
ated with strain of
being single (OR =











forsythus and P. gingivalis (Table 7). Variables that
appear to be associated with less severe attachment
loss include education (higher), Capnocytophaga
species, allergic history, and coping (Table 7).
Stratifying the subjects according to their coping
behavior allowed us to assess the risk differential of dif-
ferent disease levels between individuals with “high”
and “low” emotion-focused and problem-focused cop-
ing behaviors while controlling for age, gender, and
smoking (Tables 8 and 9). Subjects with high emotion-
focused coping and more financial strain had a greater
risk of having more severe attachment loss (OR = 2.24,
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Table 6.
Adjusted Psychosocial Scores (Mean ± SE) by Severity of Alveolar 
Bone Loss
Psychological Scale Alveolar Bone Loss
Healthy Low Moderate Severe
Life Events
Number of events 2.81 ± 0.13 2.47 ± 0.14 2.50 ± 0.18 2.18 ± 0.20
Control ratings 0.25 ± 0.01 0.24 ± 0.01 0.24 ± 0.01 0.24 ± 0.02
Impact ratings 0.23 ± 0.01 0.22 ± 0.01 0.23 ± 0.01 0.22 ± 0.01
Role Strains
Job strain 2.12 ± 0.02 2.10 ± 0.03 2.09 ± 0.04 2.19 ± 0.04
Financial strain* 1.80 ± 0.04 1.90 ± 0.04 1.98 ± 0.05 1.99 ± 0.06
Spouse strain 1.91 ± 0.04 1.93 ± 0.04 1.94 ± 0.05 1.88 ± 0.06
Being single strain* 1.91 ± 0.05 1.80 ± 0.05 1.80 ± 0.06 1.63 ± 0.07
Children strain 1.88 ± 0.03 1.84 ± 0.03 1.86 ± 0.04 1.88 ± 0.04
Role strain composite 1.93 ± 0.02 1.93 ± 0.02 1.97 ± 0.03 1.94 ± 0.03
Hassles and Uplifts
Hassles 0.58 ± 0.02 0.48 ± 0.02 0.54 ± 0.03 0.51 ± 0.04
Health hassles 0.68 ± 0.04 0.55 ± 0.04 0.61 ± 0.05 0.59 ± 0.06
Uplifts 0.84 ± 0.03 0.82 ± 0.03 0.95 ± 0.04 0.89 ± 0.05
Health uplifts 1.09 ± 0.05 1.07 ± 0.05 1.21 ± 0.07 1.14 ± 0.08
Brief Symptom Inventory
Anxiety 0.49 ± 0.03 0.49 ± 0.03 0.41 ± 0.04 0.51 ± 0.04
Somatization 0.32 ± 0.02 0.31 ± 0.02 0.23 ± 0.03 0.30 ± 0.03
Interpersonal sensitivity 0.56 ± 0.03 0.49 ± 0.03 0.46 ± 0.04 0.53 ± 0.05
Psychoticism 0.29 ± 0.02 0.31 ± 0.02 0.26 ± 0.03 0.33 ± 0.03
Paranoid ideation 0.57 ± 0.03 0.55 ± 0.03 0.47 ± 0.04 0.52 ± 0.05
Depression 0.44 ± 0.03 0.45 ± 0.03 0.40 ± 0.04 0.49 ± 0.05
Hostility 0.45 ± 0.02 0.43 ± 0.03 0.41 ± 0.03 0.48 ± 0.04
Phobic anxiety 0.17 ± 0.02 0.17 ± 0.02 0.16 ± 0.02 0.20 ± 0.03
Obsessive-compulsive 0.78 ± 0.03 0.71 ± 0.03 0.64 ± 0.04 0.68 ± 0.05
Coping
Problem-focused coping 13.32 ± 0.15 13.03 ± 0.16 13.44 ± 0.21 13.00 ± 0.23
Emotion-focused coping 12.23 ± 0.13 11.96 ± 0.13 11.92 ± 0.17 11.87 ± 0.19
Less effective strategies 6.07 ± 0.07 5.91 ± 0.07 5.86 ± 0.09 5.93 ± 0.10
* Statistically significant differences in mean psychosocial scores between various severities of attachment loss, P ≤0.05,
ANCOVA.
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95% CI = 1.15 to 4.38) and alveolar bone loss (OR =
1.91, 95% CI = 1.15 to 3.17) than those with less finan-
cial strain. This relationship remained strong even after
adjustments were made for varying levels of previous
dental care. Similar results were found among the low
problem-focused copers for CAL (OR = 2.21, 95% CI =
1.11 to 4.38) and ACH (OR = 2.12, 95% CI = 1.28 to
3.51). On the other hand, those financially strained sub-
jects with high levels of problem-focused coping had
levels of periodontal disease comparable to subjects
who had little or no financial strain. These results for
subjects with high levels of financial strain are graphi-
cally depicted in Figure 1. It can be seen that the risk for
periodontal disease for all subjects is greater in those
with high levels of financial strain; however, those scor-
ing high on emotion-focused coping (poor coping) are
at even greater risk for periodontal disease. In contrast,
those subjects with high levels of financial strain who
report high levels of problem-focused coping (good
coping) are at no more risk for periodontal disease than
those who report little or no financial strain.
DISCUSSION
Studies relating psychosocial factors to general health
status of an individual have been conducted for many
years.39-41 However, most of those studies involved a
small number of subjects, and only a few reported the
relationship between psychosocial factors and oral
health, in particular periodontal disease.24-26,42 The
purpose of the present study was to investigate the
moderating effects of psychosocial factors on periodon-
tal health in a large survey study in which potential con-
founding factors such as age, gender, smoking, general
health, and dental care could be controlled. We found
that stress, revealed as financial strain, and depression
were associated with greater levels of periodontal dis-
ease assessed as higher levels of clinical attachment
loss or as high levels of alveolar bone loss, 2 indepen-
dently measured but correlated measures of destructive
periodontal disease. We also found that those individu-
als who possessed good coping behaviors, even when
under financial strain, exhibited no more periodontal
disease than those individuals not under financial strain.
Table 7.
Results of Stepwise Ordinal Logistic
Regression Analysis on Psychosocial
Variables, Socioeconomic Status, Systemic
Diseases, Occupational Hazards, Smoking,
and Microflora When Adjusted for Decade,
as Related to Periodontal Attachment Loss 
Variables Estimated Odds 95% Confidence
Ratio* Interval
Aged 65-74 11.21 (7.39, 17.02)
Heavy smoker 4.74 (3.34, 6.73)
Aged 55-64 4.18 (2.80, 6.24)
Moderate smoker 3.08 (2.17, 4.37)
Aged 45-54 3.07 (2.08, 4.54)
B. forsythus 2.51 (1.93, 3.27)
Diabetes 2.36 (1.28, 4.35)
Light smoker 2.20 (1.59, 3.05)
P. gingivalis 1.63 (1.16, 2.29)
Aged 35-44 1.53 (1.05, 2.23)
Depression 1.51 (1.02, 2.22)
Financial strain 1.37 (1.04, 1.81)
Gender (male) 1.33 (1.03, 1.70)
Emotion-focused coping 0.71 (0.53, 0.96)
Allergy 0.70 (0.54, 0.92)
Capnocytophaga spp. 0.68 (0.49, 0.94)
Education 0.67 (0.52, 0.85)
Strain of being single 0.44 (0.28, 0.68)
* Statistically significant with P <0.05.
Figure 1.
Association between severity of periodontal attachment loss and alveolar
bone loss in those reporting financial strain and different coping
behaviors, adjusting for age, gender and smoking.
Since these conclusions are based on self-reported
psychosocial traits, the goodness of fit of the collected
data of our study population to the hypothetical factor
structures of the psychosocial instruments used was
important to establish. Cronbach coefficients of all sub-
scales of the instruments were high (Tables 1 through
4). In fact, the lowest Cronbach recorded (0.89) was
from the health Uplifts subscale. These high correlations
indicate that items being used and constructed from the
hypothetical universe of items of each scale measured a
common entity and had reasonably good reliability
when applied to our sample of individuals. 
Results from the factor analysis model on 3 instru-
ments, Daily Strain, BSI, and Coping, were further sup-
portive of the reliability coefficients. It was difficult to
reproduce the exact factor structures of the original
instruments for 2 reasons: first, we did not utilize all of
the items from the original instruments, and second,
some instruments, the BSI for example, were developed
and designed primarily to reflect the psychological
symptom patterns of psychiatric and medical patients
as compared to our “healthy” population being studied.
A factor analysis by Angst et al.43 on the symptom
check-list (SCL) results of 1,162 non-clinical young
men displayed similar difficulties in replicating some of
the factor structures. Also in the studies of Hoffmann
and Overall,44 Clark and Friedman,45 and Holcomb et
al.,46 the factor “anxiety” was suggested to be included
in the factor “phobic anxiety.” Cyr et al.47 and Alvir et
al.48 even suggested that the individual dimensions are
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Table 9.
Association Between Daily Strains Score 
and Severity of Alveolar Bone Loss 
Attribute Alveolar Bone Loss
Odds Ratio* 95% C.I.
Emotion-Focused Copers (high)
Job strain 1.02 0.56 - 1.83
Financial strain 1.91† 1.15 - 3.17
Spouse strain 0.88 0.47 - 1.62
Being single strain 0.50 0.24 - 1.03
Children strain 1.26 0.71 - 2.26
Role strain 1.01 0.51 - 1.99
Emotion-Focused Copers (low)
Job strain 1.08 0.63 - 1.86
Financial strain 1.76† 1.06 - 2.91
Spouse strain 0.90 0.52 - 1.54
Being single strain 0.76 0.38 - 1.51
Children strain 1.43 0.81 - 2.52
Role strain 0.79 0.43 - 1.44
Problem-Focused Copers (high)
Job strain 1.04 0.56 - 1.91
Financial strain 1.49 0.89 - 2.47
Spouse strain 0.82 0.44 - 1.53
Being single strain 0.54 0.25 - 1.18
Children strain 1.54 0.85 - 2.78
Role strain 1.02 0.52 - 2.02
Problem-Focused Copers (low)
Job strain 1.18 0.69 - 2.00
Financial strain 2.12† 1.28 - 3.51
Spouse strain 1.03 0.60 - 1.76
Being single strain 0.84 0.44 - 1.59
Children strain 1.33 0.77 - 2.30
Role strain 0.67 0.36 - 1.23
* Adjusted for decade, gender, and levels of smoking.
† Statistically significant (P ≤0.05).
(For ABL: Severe & Moderate groups were compared to Healthy & Low groups)
Table 8.
Association Between Daily Strains Score
and Severity of Attachment Loss 
Attribute Attachment Loss
Odds Ratio* 95% C.I.
Emotion-Focused Copers (high)
Job strain 1.30 0.58 - 2.88
Financial strain 2.24† 1.15 - 4.38
Spouse strain 1.06 0.46 - 2.42
Being single strain 0.60 0.23 - 1.56
Children strain 0.59 0.27 - 1.30
Role strain 1.29 0.50 - 3.33
Emotion-Focused Copers (low)
Job strain 0.56 0.27 - 1.16
Financial strain 1.91 0.97 - 3.76
Spouse strain 0.88 0.43 - 1.80
Being single strain 0.35† 0.13 - 0.91
Children strain 0.96 0.45 - 2.09
Role strain 1.52 0.68 - 3.39
Problem-Focused Copers (high)
Job strain 1.22 0.53 - 2.78
Financial strain 1.49 0.76 - 2.92
Spouse strain 1.06 0.45 - 2.49
Being single strain 0.53 0.19 - 1.45
Children strain 0.53 0.24 - 1.19
Role strain 1.05 0.43 - 2.62
Problem-Focused Copers (low)
Job strain 0.63 0.31 - 1.27
Financial strain 2.21† 1.11 - 4.38
Spouse strain 0.96 0.48 - 1.93
Being single strain 0.51 0.21 - 1.24
Children strain 1.10 0.52 - 2.30
Role strain 1.29 0.56 - 2.98
* All models were adjusted for decade, gender, and levels of smoking.
† Statistically significant (P ≤0.05).
(For AL: Severe & High groups were compared to Healthy & Low groups)
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highly correlated with one another and that the results
are primarily a measure of a “General Distress Index.”
Nevertheless, the high Cronbach alphas obtained from
the 9 dimensions were all more than 0.92 (Table 3) and
thus indicated that the 9 dimensions we used were quite
reliable. Similar factor loading structure and even higher
Cronbach alphas were obtained from items comparing
each of the 3 coping dimensions. We have further cor-
roborated the results of the psychosocial scales by
measuring salivary cortisol levels in the same sub-
jects.49
The lack of significant association between job strain
and periodontal health in our study, measured by
attachment and alveolar bone loss, may be explained
by the presence of some other uncontrolled extraneous
variables which may affect the job strain scores. It may
also depend on how a person handles and copes with
the job strain he/she encounters because stress from a
job is not the same experience for everyone; or it may
depend on how much social support, if any, is available
from families, friends, and coworkers, which could
lessen the potential stress. Another possible explanation
for the lack of significant association is that the subject’s
responses may reflect a temporary or recent experi-
ence, while periodontal disease is a chronic event. 
Subjects with more severe attachment loss did have
significantly more financial strain scores than healthy
individuals (P = 0.01). Subjects with severe, high, and
moderate levels of attachment loss had mean financial
strain scores of 1.98, 1.98, and 1.94, respectively, com-
pared to 1.66 recorded from the healthy subjects. This
significant difference was also found when comparing
the healthy to moderate and severe bone loss groups.
Results from our multivariate analysis also demon-
strate the significant association of financial strain with
periodontal disease, which remained after controlling for
the well-established risk factors of age, gender, and
smoking.  The relationship of greater financial strain
associated with greater levels of periodontal disease, as
measured by attachment loss or alveolar bone loss, is
interesting in that this measure is one of the scales on
the measures of stress, i.e., Daily Strains, which mea-
sures chronic stressors associated with the central roles
people occupy in life. This particular measure evaluates
the role as financial manager. The 9 questions asked
assess chronic, long-term financial status rather than
transient, acute financial stress. Examples of these
questions are: At the present time, are you able to
afford a home that is large enough? Can you afford fur-
niture that needs to be replaced? Do you have difficulty
in meeting monthly payments of your family bills? In
general, how do your family finances work out at the
end of the month? Do you usually end up with money
left over, not enough to make ends meet, or just enough
to make ends meet? How often is it that you don’t have
enough money to afford the kind of food, clothing, med-
ical care, or leisure activities you and your family
should need or want? These questions likely evoke a
response representative of chronic, long-term daily
strain which is likely to lead to long-term, chronic
stress. This chronic stress then may lead to adverse
effects on immune response which could, in turn,
reduce resistance to periodontal disease. It is also possi-
ble that those under financial strain may visit the dentist
less frequently, and thus have poorer dental care and
more disease. When we adjusted for visits to the dentist,
however, those with high financial strain and poor cop-
ing still had high levels of periodontal disease. These
results suggest that stress and inadequate coping, and
not poor dental care which might result from stress, are
associated with periodontal disease.
Other interesting relationships were found between
severity of periodontal disease and financial strain for
“high” and “low” emotion-focused coping behaviors.
Those who had financial strain and who also reported
they were “high” emotion-focused copers or “low” prob-
lem-focused copers, both likely inadequate forms of
coping, had an even higher risk for more severe peri-
odontal disease. On the other hand, those who have
high levels of problem-based coping, interpreted as
good or adequate coping, had no more periodontal
destruction than subjects who were not under financial
stress. In other words, adequate coping with the chronic
stress resulted in little or no effect of the stress on peri-
odontal status.
Coping is the response of subjects in an attempt to
control, reduce, or avoid the negative and unpleasant
effects of stress. Subjects with financial strain who used
emotion-focused coping strategies had even more peri-
odontal disease. These emotion-focused coping strate-
gies include strategies such as consuming alcohol or
drugs to make himself/herself feel better; admitting that
he/she can’t deal with it and quit trying; and pretending
that the problem hasn’t really happened. These emo-
tion-focused strategies are “avoidance,” and not likely
to be effective in dealing with stress and are associated
with low levels of well-being. Problem-focused coping,
on the other hand, is associated with high levels of well-
being.50 This may also explain why those with high
problem-focused coping behavior have less risk of peri-
odontal disease, since they not only “make a plan of
action,” as our psychosocial questionnaire asked, but
also “take additional action to try to get rid of the prob-
lem.” Although emotion-focused coping, which
included seeking social support, has some positive
effects (e.g., on both appetite and nutrient intake which
may, in turn, lead to good health), some researchers
caution that companionship may also operate as a dou-
ble-edged sword. Companionship can be both a buffer
between poor appetite and dietary intake, and an
enhancement of the negative impact of financial stress
on appetite.51
Subjects who were single had less risk for periodontal
disease in our study. Being single may also help to fos-
ter independence and hardiness, which will increase and
strengthen in the face of challenge. On the other hand,
those who were married also exhibited some forms of
stress which could have negative or positive impacts on
their periodontal health. Marcenes and Sheiham24 pos-
tulated that those who were dissatisfied with their mar-
riages were more likely to be in poorer physical and
psychological health than those who were single, wid-
owed, or divorced. Our results did not show a negative
impact of spouse strain on periodontal health, perhaps
because it may depend on the quality of marriage, i.e.,
whether or not an individual is satisfied with his/her
marriage. If the marriage is not happy, anxiety and
other mental symptoms may develop which will have
direct or indirect effects on somatic health. Additional
analysis including only single individuals in the sample
showed that there was no significant relationship
between the strain of being single and periodontal dis-
ease. Further studies of the effects of being single, and
the effects of differing qualities of marriages, may help
explain our initial finding related to periodontal disease.
Compared to the healthy subjects, there were trends
of greater psychologic distress, measured by the Brief
Symptom Inventory, among those with more severe
attachment or alveolar bone loss. Greater distress was
observed on each of the anxiety, somatization, psy-
choticism, depression, hostility, and phobic anxiety sub-
scales for those with more periodontal disease.
However, only depression was statistically significantly
related to periodontal disease after adjusting for age,
gender and smoking (OR = 1.51, 95% CI = 1.02 to
2.22). These results echo the findings of Stewart et
al.,52 who found that perimenopausal women had sig-
nificantly greater distress than menopausal women.
Kawachi et al.53 and Hayward54 used a similar self-
rated psychological scale which suggested that phobic
anxiety increased the risk of sudden cardiac death.
These 6 dimensions composed a wide range of symp-
toms which may reflect mood disorders, life events
encountered and impacts on them, and possible role
changes of subjects. Distress might also result from
physical symptoms secondary to hormonal changes, or
it might lead to eating disorders, tobacco smoking, drug
addiction, increased alcohol consumption, decreased
physical activity, and poor self care, and thus indirectly
contribute to the susceptibility of various diseases,
including periodontal disease. Longitudinal studies relat-
ing the temporal relationship of distress, such as
depression, to periodontal disease onset and progres-
sion are necessary to establish whether depression is
truly a risk factor for periodontal disease, or whether
depression results, in part, from poor health associated
with periodontal disease.
There are studies that support the psychophysiologi-
cal reactivity model of hostility and health. A study by
Scherwitz et al.55 suggested that more hostile young
adults are more likely to smoke tobacco and marijuana,
and drink more alcohol. They also experienced more
undesirable life events and less social support.
Therefore, with less social support and increasing daily
stress, they may have coped with these by eating and
smoking more. In our study population, smoking was
found to be one of the important risk indicators for peri-
odontal disease, and further studies are needed to
determine if hostility may contribute to this relationship.
The lack of significance of BSI scores, other than
depression, might be the result of some physical, psy-
chological, and/or other possible factors, such as med-
ications being taken or hormone replacement therapy
by women, all of which could affect mental health.
Progestins, for example, have previously been shown to
affect the mood of individuals.56 As hormones are help-
ful in creating a sense of well-being, any psychological
affect may secondarily result from better physical func-
tioning. When periodontally healthy individuals were
compared with those with severe periodontal disease
(Tables 5 and 6), there was a trend to an inverse rela-
tionship relating the severity of periodontal disease and
interpersonal sensitivity, paranoid ideation, and obses-
sive-compulsive behavior which may result from differ-
ences in oral hygiene. However, this trend was not
statistically significant. There were proportionally more
subjects in the healthy attachment loss group who had
zero scores in interpersonal sensitivity, paranoid
ideation, and obsessive-compulsive behavior who did
not have a dental cleaning in the past before visiting our
research clinic (76%, 92%, and 90%, respectively) as
compared to those with higher psychological scores in
the same group (66%, 64%, and 65%, respectively), and
those in the severe attachment loss group (49%, 50%,
and 46%). Similar differences in the proportion of dental
cleaning also existed when the severe level of alveolar
bone loss was considered.
We also showed that those with better coping behav-
iors, i.e., those with high levels of problem-focused
coping, had less periodontal tissue destruction, even
though they reported high levels of financial strain.
Conversely, those with high levels of financial strain
who utilized poor coping strategies, evidenced as emo-
tion-focused coping, were found to have even more
severe periodontal destruction. We also found that
those individuals with more severe levels of periodontal
tissue destruction also reported depression, a measure
of distress. These relationships of financial strain, cop-
ing behaviors, and distress were not simply related to
age, gender, smoking or other confounding factors, as
the relationship existed after adjustment for these fac-
tors. Hence, we feel that the associations between dis-
tress (depression) and financial stress as modified by
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coping with varying levels of periodontal disease are
significant and may be related to the effects of stress,
such as the well-known effects of stress on the immune
system, increasing susceptibility to periodontal dis-
ease.
The relationship of the severity of periodontal disease
assessed by mean attachment loss and alveolar bone
loss to the total number of life events, regardless of neg-
ative or positive events, was measured. Subjects with
less clinical attachment loss or alveolar bone loss had
experienced a significantly higher total number of life
events than those with more severe attachment loss (P
≤ 0.05); however, subjects with severe periodontal dis-
ease seemed to have more control and less negative
impact on their lives from these life events.  Our result
was not unexpected since the life events in our analysis
comprised both the negative and positive events.
Positive events in our sample may be more frequent
than negative events and, thus, effects from the nega-
tive events on the periodontal health might have been
counterbalanced by those “happy” events. Previous
studies have shown conflicting relationships between
life events and the state of health. Forsén,57 in a breast
cancer study, found that cancer patients had signifi-
cantly more life events than the controls. Results from a
herpes zoster study also proved that case subjects
experienced significantly more negative life events than
those in the control groups.58 However, most of the
positive relationships found involved stressful or nega-
tive life events, and other factors were not controlled in
the analysis. Tennant et al.59 found no evidence that
recent acute stressful events or chronic difficulties were
independently related to coronary artery atherosclerosis
when potential confounding variables such as gender
were controlled. Recent stressful life events also did not
differ between the studied groups in a juvenile arthritis
study by Vandvik et al.60 and were not associated with
severity of disease.
Daily Uplifts and Hassles made little contribution to
periodontal health in our population. Hassles are con-
sidered as those minor but repeated or chronic daily
stressors which, in some studies, had been defined as
salient and harmful to an individual’s well-being.
However, the degree of harm to somatic health may
depend on how an individual adjusts oneself to cope
with and control these daily stressors. High control of
hassles may attenuate or buffer the negative effects on
periodontal disease, as might controllable uplifts. It may
also depend on the effects on periodontal health of
other potential confounders. Weinberger et al.61 sug-
gested that a subject’s cultural, economic, and social
background had to be considered when measuring
effects of hassles. Some studies also suggested that
daily hassles should be assessed along with life events
in order to have a full understanding and practical pre-
diction of health outcomes.39 Another factor which may
have affected our results is that the Hassles and Uplifts
scale elicits information about events occurring only on
the day of the visit. Given the chronic nature of peri-
odontal disease and the proximal measures of stress of
daily hassles, the negative results from the analysis are
not surprising.
Of the 6 dimensions of Daily Strains/Stress, job-,
spouse- and children-associated strains did not have
consistent linear relationships with dental disease. The
strain of being single had an inverse relationship with
dental disease; however, financial strain showed a posi-
tive relationship with CAL and ACH. Since stress is
associated with a wide range of health problems, it is
logical to speculate that stress may significantly affect
one’s well-being. In regard to oral health, there has been
a report that stress can cause salivary changes.23 The
continual production of highly viscous, low-volume,
acidic, glycoprotein-rich saliva could lead to increased
adherence and generation of plaque-forming bacteria
on tooth surfaces which, in turn, could facilitate the
development of carious lesions in the presence of
sucrose. Although the differences in job strain scores
(Tables 5 and 6) relating healthy subjects to those with
various levels of periodontal disease assessed by
attachment and alveolar bone loss are not consistent
with other published studies in terms of significance,
they are consistent with the results reported by
Marcenes and Sheiham,24 who found that oral health
status was associated with work stress. Sutton62 postu-
lated that stress would reduce the efficacy of the
immune system which, in turn, would decrease the
defense against bacterial attack, permitting the devel-
opment of acute dental caries. This theory also can be
applied to periodontal disease. For example, in our
results, those with severe periodontal disease showed a
higher job strain score than those with healthy peri-
odontal tissues. Gardell63 suggested that high mental
demands, excessive work and time pressure, under-
stimulation, underutilization of skills, and lack of oppor-
tunity to learn new ways of doing things are important
job stressors; these were included in the self-reported
job-related questions asked of our subjects. Job stress
and subsequent illness, which in our study is periodon-
tal disease, occur when a subject’s ability to deal with
and meet the intensive psychological demands of work
is impaired. A previous study also showed that an
increase in probing depth was significantly predicted by
job stress.26
Although not all of the psychosocial factors we mea-
sured were related with the disease, the results were, in
part, supportive of previous suggestions by other inves-
tigators. Periodontal disease is a long-term health out-
come and, therefore, it is likely that a chronic pattern of
adverse psychosocial effects is required to have a mea-
surable disease impact. Also, since our results are
based on cross-sectional data, it is necessary to inject a
note of caution that further research is needed in order
to understand the scope and mechanisms of psychoso-
cial effects on periodontal health, and to see if they
indeed are true risk factors for periodontal disease. We
have recently completed a longitudinal study on a sub-
group of these 1,426 individuals, and hopefully this
analysis will help us to review the mechanisms of these
effects. If a specific domain of psychosocial factors can
be identified as associated with poor periodontal out-
comes, intervention measures including stress reduc-
tion may provide adjunctive approaches for preventing
and treating periodontal disease.
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